Prediction of the permeability of drugs through study on quantitative structure-permeability relationship.
This study is to research the quantitative structure-permeability relationship of 20 drugs having similar structure. Permeability was determined by using the Caco-2 cell in vitro model. The apparent permeability coefficient (Papp) of each drug both of apical to basolateral side and basolateral to apical side was measured at the concentration corresponding to 0.1 times the highest dose strength of 250 mL dissolved buffer. In order to test the permeability system suitability, we measured the Papp of 19 model drugs out of 20 which presented in 'Waiver of In Vivo Bioavailability and Bioequivalence Studies for Immediate-Release Solid Oral Dosage Forms based on the Biopharmaceutics Classification System' of FDA guidance. Also, we demonstrated the functional expression of efflux systems (e.g., p-gp) by bi-directional transport studies with rhodamine 123. Also, as a result of the study on quantitative structure-permeability relationship by using the partial least square method, it was possible to predict the permeability of drugs from their 3D structure. The quantitative structure-permeability relationship provided a cross-validated q2=0.789, a normal r2=0.998. Considering all of above results, analysis on this quantitative structure-permeability relationship appears to be a very useful tool to predict the permeability.